Use of phosphoproteomics to study posttranslational protein modifications in Arabidopsis chloroplasts.
The posttranslational modification of proteins is important for the regulation of enzymatic activity, protein half-life, and interaction with other molecules. One of the best understood posttranslational modifications is the reversible phosphorylation of proteins at serine, threonine, or tyrosine residues. These phosphoamino acids are relatively stable in acidic solutions, and their comprehensive identification by mass spectrometry is, therefore, feasible. Phosphoproteomics-type experiments require some modifications in the sample preparation, mass spectrometry setup, and software-based data interpretation compared to standard proteomics workflows. Furthermore, phosphoproteome analyses are incompatible with long organelle isolation procedures prior to analysis, because of the highly dynamic nature of regulatory phosphorylations. In this chapter, we provide a detailed step-by-step overview of the complex experimental setup required for successful chloroplast phosphoproteome analysis, report our experience with existing methods, and comment on their application in the field.